Macaque trophoblast migration toward RANTES is inhibited by cigarette smoke-conditioned medium.
Trophoblast migration within the endometrium and uterine vasculature is essential for normal placental and fetal development. We previously demonstrated that macaque trophoblasts express the chemokine receptor CCR5 and that this receptor mediates trophoblast migration toward RANTES (regulated upon activation normal T-cell expressed and secreted). In the present paper we have used primary cultures of early gestation macaque trophoblasts to test the hypothesis that tobacco smoke inhibits trophoblast migration as the result of dysregulation of the RANTES/CCR5 chemotactic axis. Early gestation macaque trophoblasts were incubated in the absence or presence of cigarette smoke-conditioned medium (CSM). Cell migration was quantified using migration chambers. CCR5 and G protein receptor kinase 2 (GRK2) expression was measured by immunofluorescence microscopy and Western blotting. cAMP levels were measured by enzyme-linked immunosorbent assay. Trophoblast migration toward RANTES was reduced when cells were incubated in CSM. Trophoblasts also showed reduced expression of CCR5, increased levels of cAMP, and increased expression of GRK2. Finally, the secretion of RANTES by uterine endothelial cells was reduced by exposing the cells to CSM. These results support the idea that cigarette smoke constituents inhibit directional trophoblast migration by causing increased desensitization of trophoblast CCR5 and inhibiting the secretion of RANTES by endothelial cells.